Site-specific gene expression and localization of growth factor ligand receptors RET, GFRα1 and GFRα2 in human adult colon.
Two of the glial-cell-line-derived neurotrophic factor (GDNF) family ligands (GFLs), namely GDNF and neurturin (NRTN), are essential neurotropic factors for enteric nerve cells. Signal transduction is mediated by a receptor complex composed of GDNF family receptor alpha 1 (GFRα1) for GDNF or GFRα2 for NRTN, together with the tyrosine kinase receptor RET (rearranged during transfection). As both factors and their receptors are crucial for enteric neuron survival, we assess the site-specific gene expression of these GFLs and their corresponding receptors in human adult colon. Full-thickness colonic specimens were obtained after partial colectomy for non-obstructing colorectal carcinoma. Samples were processed for immunohistochemistry and co-localization studies. Site-specific gene expression was determined by real-time quantitative polymerase chain reaction in enteric ganglia and in circular and longitudinal muscle harvested by microdissection. Protein expression of the receptors was mainly localized in the myenteric and submucosal plexus. Dual-label immunohistochemistry with PGP 9.5 as a pan-neuronal marker detected immunoreactivity of the receptors in neuronal somata and ganglionic neuropil. RET immunoreactivity co-localized with neuronal GFRα1 and GFRα2 signals. The dominant source of receptor mRNA expression was in myenteric ganglia, whereas both GFLs showed higher expression in smooth muscle layers. The distribution and expression pattern of GDNF and NRTN and their corresponding receptors in the human adult enteric nervous system indicate a role of both GFLs not only in development but also in the maintenance of neurons in adulthood. The data also provide a basis for the assessment of disturbed signaling components of the GDNF and NRTN system in enteric neuropathies underlying disorders of gastrointestinal motility.